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The aim of this paper was to critically review the current role of community water fluoridation in preventing dental caries. Original articles and reviews published in English from January 2001 to June 2006 were selected through MEDLINE database. Other sources were taken from the references in the selected papers. For the past 50 years community water fluoridation has been generally considered the milestone of caries prevention and as one of the major public health measures of the 20th century. However, it is now recognized and accepted that the primary cariostatic action of fluoride occurs after tooth eruption. Moreover, the caries reduction directly attributable to water fluoridation has declined in the last decades as the use of topical fluoride had become more widespread, whereas enamel fluorosis has been reported as an emerging problem in fluoridated areas. Several studies conducted in fluoridated and nonfluoridated communities suggested that this method of delivering fluoride may be unnecessary for caries prevention, particularly in the industrialized countries where the caries level has became low. Although water fluoridation may still be a relevant public health measure in poor and disadvantaged populations, the use of topical fluoride offers an alternative to water fluoridation to prevent caries among people living in both industrialized and developing countries.
HEALTH/TOXIC EFFECTS IN ANIMALS
Editor's Note: The following two abstracts evidently represent two aspects of the same research study.
PROTECTIVE EFFECTS OF VITAMINS C AND E AGAINST ENDOMETRIAL DAMAGE AND OXIDATIVE STRESS IN FLUORIDE INTOXICATION.
The aims of this study were to examine F-induced oxidative stress that promotes production of reactive oxygen species (ROS) and to investigate the role of vitamins C and E against possible F-induced endometrial impairment in rats. Rats were divided into three groups: control, F, and F plus vitamins. The F group was given 100 mg F/L orally for 60 days. Combined vitamins were also administered orally. Fluoride administration to control rats significantly increased endometrial malondialdehyde (MDA) but decreased superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and catalase (CAT) activities. Endometrial glandular and stromal apoptosis were investigated by DNAnick end-labelling (TUNEL) method on each sample, and the mean endometrial apoptotic index (AI) was calculated. Vitamin administration with F treatment caused endometrial MDA to decrease, but SOD, GSH-Px, and CAT activities increased, all to significant levels. Vitamins showed a histopathological protection against F-induced endometrial damage. There was a significant difference in the apoptotic index AI between the groups. Lymphocyte and eosinophil infiltration in stroma in F-treated rats was greater than in the control and F +Vit groups. It can be concluded that oxidative endometrial damage plays an important role in F-induced endometrial toxicity, and the modulation of oxidative stress with vitamins reduces F-induced endometrial damage both at the biochemical and histological levels. 
EFFECT OF FLUORIDE INTOXICATION ON ENDOMETRIAL APOPTOSIS ANDLIPID PEROXIDATION IN RATS: ROLE OF VITAMINS E AND C
Fluoride is a strong binding anion and a cumulative toxic agent. In this work, the effect of fluoride intoxication on lipid peroxidation in endometrial tissue and the protective effects of combinations of vitamins E and C in rats were studied. Additionally, the apoptotic changes in endometrial tissue were examined. Experimental groups were as follows: control group; a group treated with 100 mg F/L (F group); and a group treated with 100 mg F/L plus vitamins E and C (F+Vit group). The F and F+Vit groups were treated orally with fluoride for 30 days. Vitamins E and C were injected simultaneously at doses of 50 mg/kg day intramuscularly and 20 mg/kg day body weight intraperitoneally. Extensive formation of DNA strand breaks, the typical biochemical feature of apoptosis, was detected with the use of the terminal deoxynucleotidyl transferase (TdT)-mediated dUTP-biotin nick and labeling (TUNEL) method. Malondialdehyde (MDA) levels were determined in uterine tissue of rats. Fluoride caused a significant increase in MDA levels (an important marker of lipid peroxidation) in the fluoride group compared with the controls (p<0.05). Vitamins E and C significantly reduced the fluoride-induced lipid peroxidation in the F+Vit group compared with the F group (p<0.05). Diffuse apoptosis in glandular epithelium and stromal cells was found in endometrial tissues of F treated rats by TUNEL method. The severity of these lesions was reduced by the administration of vitamins E and C. From these results, it can be concluded that subchronic fluoride administration causes endometrial apoptosis, and lipid peroxidation may be a molecular mechanism involved in fluoride-induced toxicity. Furthermore, treatment with a combination of vitamins E and C reduced endometrial apoptosis caused by fluoride. 
FLUOROSIS AND ITS HEMATOLOGICAL EFFECTS
Although it has been reported that fluoride ingestion has no influence on various indices of hematopoiesis, some research has been published showing that excessive fluoride leads to anemia and eosinophilia of leukocytes. Isparta is situated on the lake region of Turkey where fluorosis is endemic. Our aim was to explore the hematological effects in rats induced by fluoride. In this study, albino Wistar rats were used, divided into two groups as control and fluorized. The control group was administered commercial water (including 0.07 ppm fluoride), and the fluorized group was administered 100 ppm fluoride in commercial drinking water for four months. At the end of four months, hematological indices (Hb, Hct, MCV, MCH, RDW, RBC, WBC, and platelet counts) were measured. In addition, bone marrow samples were investigated. Mean leukocyte counts (WBC) in the control group and fluorized group were 7.7 (2.62-12.25) and 2.76 (1.45-3.56) × 10 3 /mm 3 , respectively. We observed soft tissues. Although fluorosis is irreversible it can be prevented by appropriate and timely interventions through understanding the process at biochemical and molecular levels. Increased production of reactive oxygen species (ROS) and lipid peroxidation are considered to play an important role in the pathogenesis of chronic fluoride toxicity. Saliva as a biological fluid of the human organism may reflect the metabolic state. Salivary indices are clinical diagnostic indicators. The purpose of this investigation was to make a comparatively study of the salivary antioxidative defense system, including glutathione, glutathione reductase, glutathione-S-transferase, and glucose-6-phosphate dehydrogenase in adult patients with fluorosis before and after complex antioxidative therapy. Analysis indicated that there was a negative correlation between the level of glutathione and the clinical characteristics of the disease in patients with fluorosis. There was a direct relationship between the activity of glutathione-S-transferase and clinical manifestations in the patients. These results reflected dose-dependent fluoride intoxication and metabolic imbalance. The imbalanced salivary antioxidative defense system was in part corrected by complex antioxidative therapy. 
DOSE-EFFECT RELATIONSHIP BETWEEN DRINKING WATER FLUORIDE LEVELS AND DAMAGE TO LIVER AND KIDNEY FUNCTIONS IN CHILDREN
Although a dose-effect relationship between water fluoride levels and damage to liver and kidney functions has been reported in animals, it apparently has not been clearly demonstrated in humans. To evaluate the effects of drinking water fluoride levels on the liver and kidney functions in children with and without dental fluorosis, we identified 210 children who were divided into seven groups with 30 each based on different drinking water fluoride levels in the same residential area. We found that the fluoride levels in serum and urine of these children increased as the levels of drinking water fluoride increased. There were no significant differences in the levels of total protein (TP), albumin (ALB), aspartate transamine (AST), and alanine transamine (ALT) in serum among these groups. However, the activities of serum lactic dehydrogenase (LDH), urine N-acetyl-beta-glucosaminidase (NAG), and urine gammaglutamyltranspeptidase (gamma-GT) in children with dental fluorosis and having water fluoride of 2.15-2.96 mg/L and in children having water fluoride of 3.15-5.69 mg/L, regardless of dental fluorosis, were significantly higher than in children exposed to water fluoride of 0.61-0.87 mg/L in a dose-response manner. In contrast to children with dental fluorosis and having water fluoride of 2.15-2.96 and 3.10-5.69 mg/L, the serum LDH activity of children without dental fluorosis but exposed to the same levels of water fluoride as those with dental fluorosis was also markedly lower, but the activities of NAG and gamma-GT in their urine were not. Therefore, our results suggest that drinking water fluoride levels above 2.0 mg/L can cause damage to liver and kidney functions in children and that dental fluorosis was independent of damage to the liver but not the kidney. Further studies on the mechanisms and significance underlying damage to the liver without dental fluorosis in the exposed children are warranted.
